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Introduction to Bathymetric Databases In
e

®

» Introduction to working with bathymetric datasets
» Importing Datasets (Xyz, points, shapefiles, other ascii)

= Datum Conversion
» SMS conversion (Corpscon; Global Mapper)
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Multiple Bathymetric Datasets

®

= Limited bay bathymetry %
= NOAA — Offshore datasets ;"

= LIDAR — Shoreline and
nearshore (important for

structure resolution)

= Channel

» NJ State maintains north
channel and north bay channel

» Federally maintained entrance
and south channel (15 years)

[ Smmnean T S
Jaasppasr |0

= NAN-supported field data collection
» Included bathymetry of the backbay (Spring High Tide)
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Common Spatial Reference Datum & Vertical

Datum

®

Horizontal Projection & Datum: Vertical Projection & Datum: Must
Pick a system in metric units that is be in metric as well; Datum is not
planar (UTM; State Plane) necessary (Local)

Select Projection x| Select Projection x|

Projection I Projection I

Prajection: Load Fram File.. | Prajection: Load Fram File.. |

— Object projection

UTH j § IStale Plane Coordinate System J — Harizantal
- - Save TaFile... | Save ToFile.. | .
R30 wiest Malasia [Peninsular] | Datum: " Local projection
Sinusoidal ﬁ
geri al INADSE J Units: ||_| & Feet .l

EState Plane Coordinate System k Elkrei Uit o2, oUveE Fee
Stereographic i IMETEHS j ' Global prajechion
Swedizh Grid Fone: e
Swiss Grid Set Projection
System 1965 (Uklad 1965) [Polanc  Fre] = Mew Jersey [FIPS 2900] -
Pmes Mersa Nevada 'w/est [FIPS 2703] - Cunent State Plane Cocrdinate -]

ransverse Mercator o :
Transverse Mercetor (SouthDrienl | | vabs | e e projection: |System (NADS3) NADB3, |
[l\'_mpﬂmt Equidistant i 0,999500000 New Mamco East [FIF'S 2001) —

-593 00000000 New Mexico Central [FIPS 3002) . X
x:nlg:{ﬁggrt%?de Perspective J 0.00000000 Hew Mesiog West FIPS 3003 ad Verical
Wagner V1| Hamnes Moo 500000 EXTRA SCALE CENTER EASTING [ 0 Proiection: [\ qcal =l
winkel | - 0 ExTRA SCALE CENTER NORTHIN.. 0
Units:

Cancel | Cancel |

..Need to convert all bathymetric data
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Tides and Currents (NOAA)

¥2) CO-OPS Data Map - Mozilla Firefox =100 x|

I & | http: {fegisws01.nos.nosa, gov/website co-ops stations viewer hbm? Activel ayer=781 syers=000000010 e é}?

wip TIDES

LONG BRANCH, ISHING PIER, NJ LONG BRANCH, ISHING PIER, NJ: Data Inventory
Station ID: 8531991 Page Help

Datums
Click HERE for printable version

Data Units:
® Feet O Meters Gzl ST

L7
+
, Raritan Rivgr Woodbridge Creek #1
o .
& Sandy Hook
‘heasequake [ y

Red Bank, Navesink Rivgt '0caanic, Navesink River

+
Long Branch, Insidey

May 5 2010 14:45 ELEVATIONS OH STATIOH DATUM

.I'r!m!an Marine Terminal k
HWational Ocean Service (HOAA)

.l’uwhnld‘ Delaware River 0%
Manasquan Inlet

Station: 8531991 H W
Beaver Dam Creek

Hame : LONG BRAHNCH,FISHING PIER, HJ i H Feet
Status: Accepted Epoch: 1983-2001

Datum Value Description

MHHT 23.93 Mean Higher-High Tater

23.59 Mean High Uater

21.46 Mean Diurnal Tide Lewel

21.39 Mean Tide Lewvel

21.44 Mean Zea Level

19.15 Mean Low Tater

19.00 HMean Lower-Low Water

4.93 Great Diurnal Range

4.40 Mean Range of Tide

0.34 Mean Diurnal High Water Inequality

- & 5 DLQ D.19 Mean Diurnal Low Water Ineguality
http://tidesandcurrents.noaa.gov/station S g Wiy
N LWL 6.04 Greenwich Low Water Interval (in Hours)
— HAVD 21.68 DMNorth hmwerican Vertical Datum
retrieve.shtml?type=Datums i it A

=y Max Date 19670102 Date Of Highest Water Lewvel
Nax Time Time Of Highest Water Level
Hinim Lowest Water Lewvel on Station Datww
Min Date 19780110 Date Of Lowest Water Level
Min Time 21:00 Time Of Lowest Water Level

*
Bamegat Inlet (Inside)

To refer Water Level Heights to & Tidal Datum, apply the desired Datum Value.

Click HERE for further station information including Nev Epoch products.

To refer Water Level Heights to sither
NGVD (National Geodetic Vertical Datum of 1929) or
NAVD (North American Vertical Datum of 1988), apply the valuss located at:
National Geodetic Survey
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Vertical Datum Conversions A

®

NOAA (Long Branch) COE NAN Benchmark
= NAVD 88
MSL 4 0.24 ft (0.073 m)
A
2.25 ft it
(0.686 m) (0.335 m)
W NGVD 29
A A
1(554?82 1.9 ft
s m
( ) NAN Surveys (0.579 m)
MLW -> MSL
% | +2761(0.841m) L. MLW
0.18 ft
¢(0.055 m) MLLW
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Prep for the Coastal Modeling System A

®

= Based off of a Cartesian grid

= Planar coordinate system
= Model computation is in metric and depths are positive from zero
(elevations are flipped)
» Grid is generated based off of a single bathymetry file stored in SMS
scatterset file format
= Vertical datum is not specified and is assumed local
» The boundary condition forcing (tidal) must be in the same datum as
the bathymetry
= Typically modeling grids are brought to a mean datum such as mean
sea level (msl) or mean tide level (mtl)

= - This requires that all datasets are brought in to unified projection,

datum, and units

= Shark River Inlet bathymetry will be converted to State Plane horizontal
coordinates in meters with the vertical datum set to MSL in meters
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® Datums
x
— Object projection — Project projectian
¥ Specify
— Honzontal — Honzontal
™ Local projection i~ Local projection
Urits: ILI.S. Survey Feet j Units: I j
%' Global projection %' Global projection
Set Projection | Set Projection |
Cument Syster [NADE3), NADES, | Currert System [NADS3), NADS3, |
prajection: IJ.5. Survey Feet, ;I prajection: Meters, ZOMNE = 2500.0 , LI
—Wertical —Wertical
Projection: I Lacal j Projection: I Lacal j
Urits: ILI.S. Survey Feet j Units: IMeters j
(] I Cancel |

Obiject Projection tells SMS the present projection.

Checking “Specify” Project Projection is used to change the projection.
It will physically change the coordinates of everything loaded in SMS.
The projection settings are saved in the SMS project file (*.sms).
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Converting Elevations to Depths (CMS

® Requirement)

=10l
=181 x|

Data - Transform

Can adjust scatterset data by
scaling, translating
(adding/subtracting), or
rotating horizontal or veritcal

.
Select Depths <> Elevations
- - ~'. | Flips negative elevations to
s o e .— | positive depths.
e Necessary for CMS model
calculation.
e N |
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NAN Channel Surveys

®
S o1z :
15 Year Record of Bathymetry Saofaas sl T LT
Date Survey Type Date Survey Type
1-Jan-1995 Condition 28-Mar-2007 Condition
6-Jan-1998 Condition 30-Aug-2007 Before Dredge
6-May-1999 Condition 4-Jan-2008 After Dredge
11-Apr-2000 Condition 25-Mar-2008 Condition
16-Apr-2002 Condition 9-Jun-2008 After Dredge
6-Dec-2002 Before Dredge  31-Oct-2008 After Dredge
18-Jan-2003 After Dredge 8-Dec-2008 Before Dredge
7-Jul-2003 Condition 6-Jan-2009 After Dredge
7-Aug-2003 After Dredge 15-Apr-2009 Before Dredge
28-Apr-2004 Condition 1-May-2009 After Dredge
10-Jun-2005 Condition 20-Aug-2009 Before Dredge
23-Dec-2005 After Dredge 10-Dec-2009 After Dredge 3 e u
23-May-2006 Condition 6-Jan-2010 After Dredge SAGBALFOY A D
27-Nov-2006 Condition

Horizontal Datum:
State Plane NAD27 New Jersey 2900 (ft)
Vertical Datum:
MLW (ft) — COE Datum (not local NOAA benchmark)
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Conversions A

®

NOAA (Long Branch) COE NAN Benchmark
= NAVD 88
MSL 4 0.24 ft (0.073 m)
A
2.25 ft 11t
(0.686 m) (0.335 m)
W NGVD 29
A A
(0.485 m) (0.579 m)
% ! J MLW
0.18 ft
¢(0.055 m) MLLW
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[<E 4-bil
] Ele Edt Displa: Kines Triangles Scatter web Window Help

v Dats Vertices  Greakli we
E=EX EREERAE o =]
“1x2| Contour (ft)
E-[ZILE Scatter Data o 0.0
£ (7] 3364_0409_fc MLW -
JE % 5.0

-3 Map Data _
" @pdefaull coverage - -10.0
o -15.0 o
-20.0

EEEER
N
[3.]
o

Full
Channel
Survey

T

| T

< NAN Surveys
] MLW -> MSL
+2.76 ft (0.841 m)

sssss

Jtezz314.0, 493270.0)
EXXY [ FRX PR e 1

RRRRR

SHEET 3of 4

T sheET2or

Horizontal Datum:

State Plane NAD27 New Jersey 2900

Vertical Datum:;

MLW (ft) — COE Datum (not local NOAA benchmark)

nnnnnnnn
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®

Dataset Calculator

=]
ta Vertices Breakines Triangles Seatter Web Window Help =18 x|
il z | sl vel vl
Data Set Tooko...
Find, Contour (ft)
Pl r— 350
Contour Options... x|
o 29.2 - Dt Cobar
D default  Transom. 233 & M_D—'s“ T
Zonal Classification = 33A_DH0R_R_MUA factive)
17.5 @l
Fiter... s os 3 b.locaton x|
Delets Duplcate Points "7 it Bilc.ykcaon Took Dt Catadaor
Sater o 58 Iy T s |-
Scatter Contour -» Feature ‘ = oLl active)
Boundary -> Feature. 0.0 :} ;-EI "
g Smooth data sets * locsten
i Goamatry
152 endspocrg
~ & Teroard
Sape e topc
M activty r %} Comversin
Fitee Secalar to Yector
P Constal
i Wave Length o Colrty
= Gy v
2 5 odtcsin
W ity -
ER /
o Cabadator
I E I e
Add to Exprassion Dt 54 Info.. +
Yy | | |
Ut altle Tod updsnstramsr [TREE : R R )
' . PR T . |
(=] F= | W o e
Ut st T cumdtnstrane [l
= oone
PA5MS 10.1 64-bit - [untitled.sms] 1ol x|
« | e Ja| Fle Edit Display Data Vertices Breakines Triangles Scatter Web Window Help =& x|
[ @ &M BIEF 0w B 5 4 |cHeR|E@y b ] v =] Bl v | wlf / [
Open the data calculaator of the data set teolbox, &
w3/ | Depth {(m)
LS Seatter Data Q:(mm
3364_0409_ft_MLW I~ 10.0
z | :
meters - 80
m msl dd
# Map Data - 6.0 o -

4

D default coverage

4.0
20 A
0.0

EREEE

| i

J(E22675.0, 491754.0)

EEREEIRER P E T 1
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June 2009
Survey

Provided conversion from local datum
to NAVDS8S8:

MLW - NAVDS88

<, + 2.41 ft (0.735 m)
; MLW = MSL
XYZ pulled out of drawing and +2.17 ft (0.661 m)

changed to ascii format
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®

Field Data Collection — Multibeam Bay
Bathymetry (August 2009)

B SMS 10.1 64-bit - [untitled.sms] § o =] 3}
%] File Edit Display Data Vertices Breakiines Triangles Scatter ‘Web ‘Window Help 181 x|

EI-Er IEEERE v 2 e | o |

=[] Scatter Data ¢ iiﬁ Contour (m) .-’g
=-[7[d] Field Team Measurements 0809, Cé 0.0 ‘
& P plZData l -1.2 :
default coverage L -23 .
- T35 Horizontal Datum:
~ -4.7
il B State Plane
- ' NAD83 New
Jersey 2900 (m)
£ / Vertical Datum:
5"* | NAVDS88 (m)

| | » . ,
L] (190260.7, 151370.3)

[ EALFOY @B el
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LIDAR

®

Depth (ft)

= Files are emailed in separate sections
from the NOAA CSC Archive

= Typically several to 10s of files that
are 5-100 mb in size

= Compiling takes time
= Points have been sampled/filtered
and cropped to area of interest

Horizontal Datum:

State Plane NAD83 New Jersey 2900 (ft)
Vertical Datum:

NAVDS88 (ft)
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Coastal Relief Model (DTM/DEM)

J‘ &) Bathymetry & Global Relief | ngdc.n... I_-‘ F NGDC 3 Arc-Second Coastal Relief Model

1§ 10 108 100 7 0 & 80

hysics = Bathymetry & Relief

NOAA > NESDIS > NGDC > MGGD > Marine Geolog
| Fishing Global Lakes

All MGG Coastal DEM Portal

Bathymetry & Global Relief

Scientific stewardship, products, and services for ocean
depth data
and derived digital elevation models

Bathymetry { Ocean Depths)

Bathymetric & Fishing Maps

Great Lakes

IHO Data Center for Digital Bathymetry (IHO DCDB)
International Ocean Mapping Projects

Multibearn Data

MNOS Hydragraphic Survey Data

Satellite-derived Data

Trackline Data

i Create Gustam Grid

DEM Discovery Pottal

ETOPO Gridded Relief Madels 15 10 105 100 % 90 85 60

Images & Animations
Tsunami Inundation DEMs

Fnmahinad B abhos b, &

Offine Products

Puerto Rico

NATIONAL GEOPHYSICAL & saarch nooe © search noss 125 0 ’ s 75 70
NOAADATACENTER [ e pmmemee s LTI

click an area of the map above to view/download images and data

65

|
|
e
|
ly
|

Jef Images

loh resolution images

70 69

68 &7 66 L]

—_—

$GrBCO®

International Ocean Mapping

Cinastal Relief & Tsunami Inundation

FTP Access Coastlines & Coastline Exractor

Digital Elevation Model (DEM) Discovery Portal

Contact MGG Related Data at NGDC: Marine

Global Relief (ETOPO1, ETOPQ2Z, ETOFOS) Goulony & Goophysins

Sediment Thickness
Tsunamis & Tides

Topography (Land Elevations)

All Tapoaraphy Related External Sites [
Global Land 1-km Base Elevation Project (GLOBE) |

LS. State images of 30-second Topographic Data f
Lidar Archive

Download ETOPO1 KMZ

NGDC compiles, archives, and distributes

Educational Resources bathymetric data from coastal and open ocean

areas, including acting as the long-term archive for
NOAs Mational Ocean Service (NOS) data collected
in suppart of charting and navigation.

Fosters, DVDs & CDs

NGDC compiles the global ETOPO1 1-minute relief
database, coastal relief models for US coastal

»

areas, creates digital elevation models for tsunami
inundation research, and stewards gridded
topographic data from the GLOBE project.

NGDC participates in numerous international ocean
mapping projects, and operates the International
Hydrographic Qrganization (IHO) Data Center for
Digital Bathymetry (IHO DCDB) an behalf of the
member nations,

NOAA > NESDIS = NGDC = MGGD = Maring Geology & Geophysics Questions: dem.info@noaa.qoy

NGDC Home | Contacts | Data | Disclaimers | Education | Mews | Privacy Policy | Site Map

Dane 4

Generate a 3 sec
(pt/3" second) grid

salmr GEODAS Grid Translator - Design-a-Grid we™=

indows  © Macistash  ( UNIX-LE (Linux-X86, ete)  © UNIX-BE (sum, ete) U

Reset | _Sobnit |

Your Grid Id: [Create 8.char Kenlifies for Grid)

*d Grid Database:[ - oo o o]
1 Grid Area in degress and minutes —"ﬂ"ﬁ""ﬁ
Left Longitude M Longitude
o o
al
Lower Latitude’
1 Grid Cell Size: B
Number of Latitade celli[601  Number of Longnude celle 601
4 Grid Formar:
Output Grid Format: Outpust Gk Header: © spaca
" Binary Raster Format " Tan
© ASCII Raster Format © ASCII (Arc) Header  comma
 %¥Z (lon lat,depth ) F Omit Empty Grid Cells

[ror——"

Coastal Inlets Research Program Technology Transfer Workshop
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Coastal Relief Model A

Horizontal Datum:
Geographic NAD83
Vertical Datum:
MSL (m) — Not accurate for shallow bathymetry (used for offshore)

Coastal Inlets Research Program Technology Transfer Workshop 18



Extra Bathymetry

= Convert shoreline
shapefile in SMS

Horizontal Datum:

State Plane NADS83
New Jersey 2900 (ft)

» Added extra bay
(setto -0.75 m)

Coastal Inlets Research Program Technology Transfer Workshop 19



Convert a Shapefile to Map

®
= — “| Drag and drop the shapefile (.shp)
= Highlight all Coastline
Mapping — Shapes—> Feature
Objects
PR | “ Turn off GIS Data
ET Arcs generated
from GIS
I Q% shapefile
N
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Mumber of Selected Arcs | 403
Total Mumber of Segments |3

S Highlight all Arcs

2R

Minimum 0.0917743223427

%% R

e

Specify: Specified Spacing 2

A ||

- Seatter Point Z-Walue Source

& A elevation

" Arc node and vertex elevations

e spacing

a2z 0, 4
heabEARFOran ]’ 3

A ||

SAOEAT PO an D] o \

Generske SHOALS fscatter] poits from the Festurs cbjects.

Modify as necessary (i.e. remove entrance channel
shoreline because it is old seawall and jetty

e s || RE-Click = Redistribute Vertices
_enmm 1| Specified Spacing (spacing in
spatial coordinates)

Feature Objects
Map -> Scatter

Include all feature points and
vertices (vertices spacing was

=lslxl
e

e 2 ]S

g5

configuration — LIDAR used herg) ssessscerae voe

Ao lo: 1 seleched; | = 10897; Altached bo & trisngies,

Coastal Inlets Research Program Technology Transfer Workshop
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Create a Contour Polyline in the Map Module

23 5MS 10.1 64-bit - [untitled.sms]
@ Fle Edt Display Festure Objects Web Wi

e i Select Default Coverage under Map Data

Type - Generic - Mapping/Observation/Shoals

Draw arcs (polylines) feature
with £ tool

Map Data
£
5 Images
NJ_E655N482_288
edbEAL ; l

R Select arcs &
g8 and convert the z

AR HARD OV N

444444444

R HAL O ruwN "

Avc Fho: § solected; Conbined ength = 1250 50102 m; Totalsegmenks =37,
=
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Create Scatterset Points from Map Data

Number of Selected Aros |6
Tatal Nurber of Segments |7
Total & Lengths] 1258551031 7481
Segment Lengths
Hinimum 2109502310966
Bwerage 34.015573831029
Maximum 94 617176030672

Feature Objects = Redistribute Vertices

system units (metric in this case)

...........

*_ 1 Cieate Scatter Point Set Source

% Feature points and vertices on arcs

" Feature paints on arcs

| Feature points ot an arcs

191
ADHEAD O YaND "

Redstribute verties oong selected rcs

~ Scatter Point ZValue Souce—————————————

f» and the Arc Elevations

' Arc elevation

" Arc node and vertex elevations

" Anc spacing

y

~ o
‘rcinfo: § seleckad; Combined length = 1756, 196634 m; Tetal segm

1917224
heHEAE O aN | el

Generate SHOALS (scatter) poits from the Feature objects.

191
BABDHEALFOraN B  w2s

Coastal Inlets Research Program Technology Transfer Workshop

. Select arcs to redistribute the spacing of vertices

Specify Spacing based on horizontal coordinate

Feature Objects - Map>Scatter
Include Feature Pts and vertices
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All Files Referenced to Same Horizontal and

Vertical Datum

B2 5MS 10.1 64-bit - [Build2.sms]

= ~10/x]
] File Edit Display Data Vertices Breakines Triangles Scatter Web Window Help
=== IEEERIE | =
A xT Depth (m)
=-{¥]E Scatter Data &
=73 CRM-3sec2
[Z] MSL il
fi23] ;{‘5 il
= &[] SL-1.5m X
fi23] elevation s
=[] 0.75m Contour
[Z] elevation 178
=[] 2005Lidar
[Z] elevation %
123 meter A
123 msl_m 4
=] [ﬂ points_m ;
{23 z =]
[Z] msl
=[] 3364_0409_ft_MLW
23 2

{123 m msl

=[] Map Data

&> default coverage
=[] Images

[7] | Rect_10ct2006

[

+
®

X

Delete unnecessary
data points (check
alignment and
elevations in
overlapping datasets)

(184853.0, 155243.0)

A AEHAN+ O Yyu» | v 2s W
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Merging Scattersets

23 5M5 10.1 64-bit - [Build2.sms]

a] Fle Edt Display Daba Verties Breakines Triangles | Scatter Web Window Help

7; B,j‘. A:g @ ,}7}; ‘ %[ Scatter Options..,
ey,

= 1@ Scatter Data
= B4 cAM3sec2

23] meter

83 mslm

= B[ points_m
&

[zl ml
= ([ 3364_0409__MLW
@3z
) mmsl
= [ Map Dala
D defauh coverage
& @ Images
[ Rect_10c:2006

petEAEFOraY B

gS1=TE|

Merge two or more scatter sets,

— Select scatter sets to mergy

Selectall |

Deselect Al |

Friority | Scatterset ‘ Merge IDalaset

1 CRM-3sa02 W MsL |
2 SL-1.5m I elevation j
3 0.75m Contour v elevation j
4 2006Lidar 4 mal_m |
} points_m Il msl j
6 33640400 ft_MLW 7 IS -

Move up | Moyve down, |

~ Merged scatter set options

Name; IMerged

[ Delste original scatter sets

Overlapping region options:

&+ Merge all scatter points

€ Delete lower prioiity scatter points

IV | Wiritain brianaulation

Help... |

S I Cancel

Select the dataset

=3 Merging all scattersets will integrate all points.

Overlapping areas of scattersets should either be
deleted, or use a separate method of merging (by
prioritizing using triangles).

BA5MS 10.1 64-bit - [Build2.sms] 3
] Fle Edt Display Data Vertices Breakines Triangles Scatter Web Window Help

=10l x|
=18 x|

[EEEL R

v | z | s

2]

I [Z)L@ Scatter Data
=[] CRM-3sec2
2] MsL

23
o MI[L sL-15m
elevation
=[] 0.75m Contowr
[2] elevation
=[] 2008Lider
(2] elevation
23] meter
23] msl_m
=[] points_m
z
2] msl
£ ([ 3364_0409_ft_MLW
Z
23 mmsl
e Merged
poeey
) [0 Map Data
[ default coverage
=[G Images
9 Rect_10c12006

L

¢ | Depth m

[e3 200

7
>

[l

(185270.0, 149874.0)

EXTY T PEX Pl
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® Surface-water Modeling System (SMS) A

Questions?

Tanya Beck
Tanya.m.beck@usace.army.mil
601-634-2603

Or

Mitch Brown
Mitchell.e.brown@usace.army.mil
601-634-4036
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